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Soil Moisture Investigations for 1897. 
E. 0. CH�LCOTT. A. B. HOLM. 
INTRODUCTION. 
All that portion of South Dakota lying east of the Missouri 
I river is covered by what is known aR drift or boulder clay, ex­
cept a few small isolated areas. This formation varies in depth 
from a few feet to two or three hundred feet, and when the 
entire mass of the deposit is considered it is of a remarkably 
! uniform character throughout the state. Its chief character­! istic is a light yellow color with numerous small, calcareous 
I masses and more or less boulders, stones and pebbles in the subsoil, gradually merging into a dark brown or black loam on 
I the surface. This dark color is due to the presence of decaying 
vegetable matter and the action of the elements. 
The sorting powers of running water, moving ice and blow­
ing winds have caused quite a variation in the appearance of the 
surface in various localities throughout the state. This differ­
ence is, however, largely superficial and, in most instances, does 
not extend to any considerable depth. Wherever the surface 
soil shows any marked deviation from the normal of the state, 
it is not difficult to find a cause for that deviation in forces that 
have been at work since the time when the whole area was cov­
ered with the ice sheet. For inst;mce, that portion of the state 
ineluded within Spink, Brown, and portions of Beadle counties 
was once, since. the glacial period, occupied by a shallow lake 
he,d. Into this lake were brought the washings of the sur-
ounding hills. The wave action in the lake affected a separa­
ion of the coarser from the finer particles, depositing the fine 
lay and silt over the bottom of the lake in a nearly level, uni­
orm layer, while much of the larger, heavier portion remained 
ear the margin and formed sandy beaches. The remains of 















county, and along the foot of the hills, both on the east and on 
the west side of this old lake bed. 
When the ice sheet receded from this territory, it left irregu­
lar ranges of boulder-covered hil1s, known as terminal moraines, 
on the divides between the Missouri and the James and between 
the James and the Sioux rivers. These hills are composed of 
substantially the same materials as the rolling and the level 
prairies, only that some of the rocks bad not y�t been pulver­
ized when the ice sheet left them where we now find them. 
Throughout the entire area under consideration there are 
many river and creek bottoms and beds of dried up lakes, com­
posed of rich alluvial deposits which have been brought down 
from the surrounding higher land. The decay of rank vegeta­
tion which has flourished in these favored localities for untold 
ages has added large stores of organic materials. 
The wind has also been quite an active soil builder. Along 
the bluffs of thQ Missouri river may be found deposits, several 
feet in thickness, composed almost entirely of fine dust blown 
from the sand bars along the river. Scattered over the state 
may be found the remains of small glacial lakelets, many of 
which have been filled to a considerable extent with a fine dust 
blown from the surrounding prairies. This action bas gone on 
much more rapidly since the prairies were broken, and it seems 
likely that many of our lakes are destined to be entirely filled 
up in this manner, at no distant date. The soil so formed 
closely resembles, if it is not identical with, the loess forma­
tion. 
Many other instances of differentiation "that have been 
brought about by the action of well known causes may be 
called to mind by any observing person who will give the mat­
ter a few minutes' consideration; but, nevertheless, the material 
which was brought down from the north and spread over the 
entire_ portion of the state east of the Missouri river wae of a 
remarkably uniform character. It is also a fact that this ma­
terial was of wonderful fertility, and that it was ground to a 
state of fineness by the action of the ice which reduced it to the 
very best mechanical condition for the retention of moisture . 
and the production of plants. 
It is not the intention at this time to enter into any lengthy 
discussion of the soils of the state either from a mechanical or 
a chemical standpoint. We have, however, a systematic exam­
ination of these soils well under way, and will publish the re­
sults at some future time. The accompanying mechanical 
analyses have been selected from a considerable number already 
made, simply to show that the soils are, as above stated, 9£ 
quite a uniform character over a large area. 
MECHANICAL ANALYSIS OF SOILS. 






Designation of particles. .8 "' 
1l "a <D <D <tl • .D a "'s s <tl �s � A z � 
1 Coarse grits ......................................................... ..... 1-3 1 
2 Fine grits.................................................................... .5-1 1 
3 Coarse sand............................................................... .50 64 
4 Medium sand......... ..................................................... .30 32 
5 Fine sand.................................................................... .16 16 
6 Finest sand................................................................. .12 8 
7 Coarse silt.................................................................. . 072 4 
8 Large silt................... ................................................ .047 2 
8 Medium silt............................................................... .036 1 
10 Fine silt ..................................................................... . 025 .5 
11 Finest silt, separated by elutriator ........................... . 016 .25 12 Finest silt, separated by sedimentation ........... ...... .010 <1.25 13 Clay .................................................. ........................ .0001 <1.0023 
Organic matter .................................................. ......... ........... . 
...; ...... 
i:l 
<D 0 ...; C) "' UJ i:l 
<D <D 
0. .s C) ...... "' 
•@ <tl <D •""'4..,3 'O i:l ...... <D <D<D 
C) a o -� � "'"' "' <D<D .6 � � 0. � 00. � 00. 
1.54 5.18 3.91 
6.88 2.82 2. 70 
7 .36 8.57 5.28 
.35 2.38 2.60 
4.64 9.81 12.89 
7.36 5.47 4.07 
4.87 5.09 5.88 
6.06 5.99 9.04 
5.68 4.46 3.08 
10.53 3.58 7 .29 
18.08 17.42 16.74 
.::39 1.62 2.09 
13.39 20.84 16.11 
9.64 4.95 7.66 
Total ........................................................ ......... ............ 96.77 98.18 99.34 
Water free sample ......... .................................. ......... ............ 100 100 100 Loss ................................................ .......... ......... ............ 3.23 1.821 .66 
The accompanying table gives analyses of the surface, inter­
mediate and sub-soil of the experimental plats. Summarizing 
the above results and those obtained from analyses of soils from 
Arlington, De Smet and Highmore, and treating the three 
samples taken from each of these localities as one composite 
sample, we have the following: 
Designation of Particles. 




� C) � ·a 
.! 'O .... <tl..: i:l ..., <tl �1l "' <tl ..... 0 C!:l 00. 00 0 
Brookings ........................................................................... 7.68 23.59 41.26 18.15 7.47 
Arlington..................................... ....................................... 2.06 6.46 38.83 35.55 8.33 
De Smet ......................................................................... ,.... 3.97 17.89 41.14 24.75 6.93 
Highmore .................................................. ........................ 3.60 14. 70 46. 75 26. 75 6.00 
l 
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The soils were selected from the above localities for compari­
son for the reason that these places have a much greater alti­
tude, and are popularly supposed to have a soil quite different 
from that of the Sloux Valley. Such, however, does not appear 
to be the case, for an examination of the above tablQ will show 
that all of these soils approach the typical South Dakota soil, 
which contains about 4 per cent grits, 16 per cent sand, 41 per 
cent silt, 27 per cent clay and finest silt and 12 per cent organic 
and soluble matter. 
In order to show how far some soils of fair fertility depart 
from this tppe we give b8low a summary of the analyses of two 
soils, one from i mile north of the city of Huron, and one from 
the high table land in the northern part of the city of Pierre. 
In the Huron sample sand predominates. This is probably due 
to the fact that this soil was formed near the edge of a shnllow 
lake which occupied th� northern central part of the state after 
the ice sheet had receded, and that the clay has been washed 
out and deposited farther north in northern Spink or southern 
Brown counties. The Pierre sample contains nearly 70 per 
cent of silt. This is due to the fact that it is an aeolian forma­
tion and consists largely of those fiue particles which are easily 
transported by the wind. 
Locality. 
,,�:::� ............ ···: :·: : :::::::·::::::::::::::::::::::::::::::::::::::::::::::::: I 
Designation of Particles. 
3.49156.22127. 731 8.471 2.::JO 1.55 1.52 69.74 15.99 5.57 
There are, of course, soils to be found in almost any part of 
the state that, owing to some such causes as the above, depart 
widely from the ordinary type, but in the main our soils are 
reasonably uniform. 
Probably less then one-tenth of the land surface of the whole 
globe is covered with glaoial drift, and a large portion of that 
is unfit for agricultural purposes owing to the latitude or to the 
mountainous character of the surface, but within this area a.re 
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found the richest agricultural states of the union, including, as 
it does, all of that portion lying east of the Miss(l)uri river and 
north of the Ohio river, the state of New York and the New 
England states. 
Everywhere drift soils are recogniz6ld as containing practic­
ally inuhaustable quantitieB of the elements of fertility, but in 
most glacial areas the ice sheet in its movement from the north 
encountered so many exposed ledges of rock that the material 
it deposited was composed largely of boulders that had not yet 
been reduced to soil; so that while drift soils are universally 
recognized as fertile soils they are usually so stony as to be 
difficult to till. Fortunaiely for this state, the character of the 
country, to the north of us for hundreds of miles, was such that 
little raw material in the form of rocks was added to the mov­
ing mass of ice and soil, bu.t the material which it did bring had 
been eo thoroughly mixed up, and ground· down by the time 
that it reached its present location, that it is composed 
almost entirely of thoroughly disintegrated soil material. Thus 
we have all the advantages of a drift formation with far less 
stones ihe.n are usually found in drift or boulder clay. 
In addition to the foregoing there have been other very po­
tent factors in producing a soil of great uniformity and remark­
able fertility throughout this region. Most . important of these 
is the fact that this has been a region of light rainfall for a 
great length of time. We have become accustomed to associate 
the ideas of humidity and fertility, on account of the very lux­
uriant growth of vegetation which is found in those countries 
having a heavy annual rain fall. But the very same causes that 
produced the heavy growth of forest and underbrush will, as 
soon as that forest growth is removed, begin to carry away, not 
only those elements of stored-up plant food in the soil, but in 
many instances the soil itself; so that in mEmy.of the humid 
districts the luxuriant forest areas of one generation become the 
washed and worthless hillsides of the next. No such wasting 
effects have been e.z.perienced upon our open prairies, although 
they have been unprotected by forest growth for ages; but, on 
the contrary, there has been. a steady increase in the store of 
available plant food as a direct result of those chemical and 
physical changes which are constantly going on in the soil. 
Had this been a region of heavy rainfall, the salts which result 
'.) 
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from these ehanges would have been washed off or leached out 
as fast as formed, and no such store of available plant food 
would have been possible. 
The influence of temperature in soil formation is also an im­
portant one. It has an effect upon both the chemical and the 
physical changes which take place in the soil. Other condi­
tions being equal, all chemical changes taking place in soil 
formation are accelerated by high, and retarded by low soil 
temperatures. The very high soil temperatures which have 
been observed in this reg10n during the summer and fall 
months have contributed in no small measure to the reduction 
of thG soil to its present condition. The effect that temperature 
has upon the physical changes that take place in soil formation 
is largely due to expansion and contraction. There are but few 
regions that have experienced such frequent, sudden and violent 
changes as this. So it seems probable that the temperature 
conditions of this climate have had a beneficial effect upon the 
physical, as well as the chemical changes which are necessary 
for the production of fertile soil. 
Having established the facts that the soils lying east of the 
Missouri river, in this state, are of a reasonably uniform gen­
eral character, that they contain all the essential elements of 
plant growth in practical inexhaustible quantities, and that 
their mechanical nature is calculated to retain moisture and to 
facilitate the transference of plant food from the soil to the 
growing plant in quantities sufficient £or the production of 
bountiful crops for an indefinite period, provided a proper sys­
tem of tillage and rotatfon is practiced, the next, and the all 
impmtant question to be considertd is, how to till the soil so as 
to place it in the best possible physical condition for plant 
growth. 
The object of all tillage is to secure the proper arrangement 
of the soil particles with relation to each other .  It is true that 
tillage has a very beneficial effect in the destruction of weeds, 
but any system of tillage that will keep the soil in the best 
physical condition will also keep the weeds down, so that de­
struction of weeds does not need to be considered in this con­
nection. 
The objects that may be attained by a proper arrangement of 
soil particles may be summarized as follows : 
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1. The soil can be placed in such condition of fineness and 
looseness as will allow of a perfect root development, extending 
to a greater or less depth according to the nature and the needs 
of the crop. 
2. A free access of air can be secured in sufficient quantities ... 
to supply the oxygen necessary for the direct needs of the crop, 
the development of the various ferments so essential to a fertile 
condition of the soil, and the purely chemical changes which 
are constantly going on in a ll soils. 
3. The temperature of t he soil can be considerably influ­
enced by its physical condition. 
4. The water holding capacity of the soil , the facility with 
which this water can move through the soil, and, consequently, 
the supply of plant food which may be carried to the roots of 
the crop, and the amount of water which may be carried to the 
surface of the soil and ernporaied, are governed largely by the 
arrangement of the soil particles . 
It is a matter of great economic importance that the soils of 
th1s state are of such a physical nature t hat the first three of 
these objects can be attained with a remarkably small amount 
of labor . The importance of this fact can hardly be overestim­
ated, for it not only enables the farmers of this state to produce 
crops at a less cost for labor in fitting the ground than almost 
anywhere else in the unio n, but it also enables them to adopt 
that system of tillage which will attain the fourth object, that is 
the conservation of soil moisture, without reference to any 
other object. 
Any system of tillage that will most completely utilize the 
rainfal l of this region for crop prod uction will insure the best 
yields on an average for a term of years. 
While plant physiologists have long recognized that a proper 
supply of water is the most important factor of plant growth, . 
i t  is only within comparatively recent times that practical 
farmers have begun to realize, that even in those localiti�s 
where any addition to the water supply by artificial means ­
irrigation-is impracticable, much may be accomplished by im­
proved methods of tillage in making the most of such natural 
supplies as do occur. 
'fhere is probably no locality where  this question of tillage 
needs more careful study, nor where it promises greater re-
1' ..,1 
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wards. We have everything that is needed for a rich, prosper­
ous agricultural state, a soil of practically inexhaustible fertil­
ity, easily and cheaply worked, favorable conditions of tempera­
ture and ·sunshine, and, if properly husbanded, sufficient rain­
fall. That there is frequently an insufficient supply of moisture 
to produce a full crop under the wasteful and oftentimes thor­
oughly shiftless system of farning, which bas been so extens­
ively practiced in the past, admits no denial. That the normal 
precipitation is sufficient for the production of good crops under 
a proper system of tillage, we believe can be demonstrated. 
What the best system of t illage is, we are not yet prepared to 
say. 
It is for the purpose of ma.king a thorough study of this im­
portant subject that the line of experiments about to be de­
scribed was undertaken. We fully realize that no safe conclu­
sion can be based on a single year's results where so much 
depends upon clim3tic conditions. We expect, however, to 
continue these experiments for a number of years , and we con ­
fidently believe that we will be able to establish some facts that 
will be of great value to the farmers of the sta te. 
FIELD EXPERIMENTS. 
In order to test the effects of different depths of plowing, 
both spring and fall, and of various systems of cultivation, b oth 
deep and shallo w, ten plats of  one-tenth acre each were laid out 
and permanently marked with iron posts at the corners, in the 
fa ll of 1896. The land had been cropped for ten or more years 
and had proved to be of very uniform character throughout, as 
indicated by the even growth of the cro ps and th e general ap­
pearance of the soil. 
A topographical survey of these plots was made with the 
results given on the accompanyin'{ diagram. The plats have a 
gentle slope toward the north-west. The highest point is at the 
south-east corner and the lowest is near the middle of the north 
side where it is 4.277 feet lower than at the south-east comer. 
The slope from the highest to the lowest point is therefore 
only 3.2 inches to the rod. It is believed that this slope is not 
sufficient to cause any perceptible difference in the moisture 
contents of the several plats. We have, however, carefully 
, ,. 
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guarded against washing during heavy rains by a system of 
ditches, embankments, and grading of alleys and dri ves, calcu­
lated to conduct all excess of storm-waters along alleys and 
drives instead of allowing them to flow across the plats. 
The division of the plats and also the time and �ethods of 
plowing and the after-cultivation is shown on the accompanying 
diagram. 
Plats 3, 4, 5, 6 �nd 7 were plowed in the fall-Sept. 15, 1896. 
Plats 8, 9, 10, 11 and 12 were plowed in the spring-April 
22nd, 1897. 
Plats 3 and 12 were plowed . 4 inches deep with a common 
stubble plow. 
Plats 4 and 11 were plowed 10 in. deep with a common stub­
ble plow, followed immediately with a "Campbell Hub surface 
Packer" weighted· to 1950 pounds. 
Plats 5 and 10 we.re plowed 8 inches deep with a common 
stubble plow followed by a subsoil plow which stirred the soil 
to a depth of 12 inches more, a total depth of 20 inches. 
Plats 6 and 9 were plowed with a John Deere ' 'Secretary" 
plow with disc set so as to turn a furrow 7 inches deep and sub­
soiling attachment set to stir the soil 6 rnches deeper, a total of 
13 inches. 
Plats 7 and 8 were plowed with a John Deere "Secretary" 
plow with disc set so as to turn a furrow 6 inches deep and the 
subsoiling attachment set to stir the soil 3 inches deeper, a total 
of 9 inches. 
On April 24th, 1697, these plats were all dragged three times 
over, which put them in good tilth. The south-east quarter of 
each plat was then sown to wheat with a "Little Hoosier" drill 
set to sow one and a quarter bushels per acre. The remainder 
of each 'plat was subdivided into four parts, as shown on ac­
companying diagram. None of these subdivisions were sown 
to crop but were left bare all the season. 
The subdivisions marked "uncultivated" were left undis­
turbed during the season with the exception of cutting off the 
weeds with a sharp hoe at the surface of the ground whenever 
they appeared. 
The subdivisions marked ''raked" were gone over with a com­
mon hand g&rden rake once a week during the season, This 
66 
raking was as light as possible and it did not average more than 
an inch in depth. 
The subdivis ions marked "shallow cultivation" were cultiv­
ated once a week with a "Breed Weeder" which stirred the soil 
very thoroughly to a depth not exceeding two inches. 
The subdivisions marked ' 'deep cultivation" were culti vated 
once a week with a spring-tooth cultivator to a depth of four 
inches. 
Wherever cult ivation was practiced at all it was done as soon 
after a rain as the soil was in suitable condition. 
The first cultivation took place on May 8th , the last on Oct. 
16th. 
TAK I N G  SA M P L ES.  
SAMPLING.-Sam (i)les of soil  for moisture determinat ions were 
taken once a week during the season, for which purpose the 
following instruments were used : 
The soil sampler consists  essentially of a steel tube three feet 
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long and one inch inside diameter, with a heavy collar brazed 
on the upper end, to which strong iron handles are attached, 
and a hard steel collar pruvided with a sharp cutting edge and 
having an inside diameter of seven-eighths and an outside 
diameter of one and one-eighth inches at the lower end. The 
handles, eight inches in length, are inserted at right angles to 
I the tube, on opposite sides, and are used for forcing the sampler 
into the ground. The hard steel collar at the lower end pro­
vides the cutting edge and relieves both the inside and the out­
side of the tube from friction. With this arrangement the soil 
will not stick to the outside of the tu be, nor will the core of 
earth c1ing to the inside when the sampler is forced into the 
ground. The sampler is graduated on the outside, as follows, 
I beginning at the lower end : 6, 15, 21 and 30 inches. 
The covered �vaporating cans are of copper, 6 inches in di�m­
I eter and one inch deep with screw cover of zinc 5 inches in 
diameter. 
Tin cans, 24 inches deep and 6! inches in diameter, provided 
with covers and bales, for carrying the evaporating cans be­
tween the field and the laboratory, were used. Each of these 
cans holds twenty of the evaporating cans. 
The method of taking the samples is as follows : The spot 
selectod for taking the samples is cleared of any rubbish, stones 
or loose lumps of soil that would be likely to fall into the bole 
after the sampler was taken from the ground. The sampler is . 
then forced into the ground up to the first mark-6 inches ; it is 
then withdrawn together with the core of earth which it con­
tains. The sampler is then inverted and the core is allowed to 
fall into one of the evaporating cans which an assistant holds 
refl.dy for that purpose, the cover is quickly applied, screwed 
I down, and the evaporating can placed in one of the large can.s 
pi·ovided for that purpose. The sampler is then again inserted 
in the same hole from which the first sample was taken, forced 
down to the second mark-15 inches, and a second sample is 
taken and disposed of in the same manner as the first. in this 
way four samples are taken from the same place, but represent- ,. 
ing four different depths, as follows : A, surface, 6 inches ; B, 6 
to 15 inches ; 0, 15 to 21 inch.es ; D, 21 to 30 inches. 
The first samples were taken on May 1st, the second on May 
8th, the third on May 17th, and the fourth on May 22nd. There 
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W E I G H I N G  SAM P L ES.  
were eighty samples taken at each of these four dates, eight 
samples from two places representing four depths being taken 
from each of the ten plats. 
On May 29th, the various methods of cultivation adopted for 
the several subdivisions having proceeded for nearly a month, 
four samples representing four  depths A, B, C and D, were 
taken fro� each subdivision of each plat. This amounts to 200 
samples which is the number taken at each date of sampling up 
to October 23rd. 
Samples were taken on the following dates : May 29th ; J ur.e 
Gth, 12th 19th, 26th ; July 3rd, 10th, 17th, 24th, 31st; August 
14th, 21st, 28th ; September 6th, 18th, 25th ; October 2nd, 9th, 
I ( 
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16th. Plats 3, 4, 5, 6 and 7 having now been plowed, no more 
samples were taken from them;  but samples were taken from 
plats 8, 9, 10, 11 and 12 on Outober 23rd and 30th. 
During the season 4,360 samples were taken and the moisture 
thurein determined. 
DETERMINATION OF M oISTURE IN SAMPLEs.-The samples 
. having been taken as described in the foregoing pages, 
were carried to the laboratory, the evaporating cans removed 
from the large tin cans, carefully wiped to free them from any 
adhering soil particles or moisture, and weighed. This weigh­
ing was done on a Troemner balance having a capacity of 500 
gm. and sensitive to 1 mg. The covers were then removed and 
the evaporating cans placed in ovens made £or the purpose, 
and shown in the accompanying illustration, where they were 
kept £or ten hours at a temperature of 110°0. They were then 
removed and, while still hot, the covers applied, and the evap­
orating cans returned to the large tin cans, where they were 
covered and allowed to ·cool, when they were again weighed. 
The difference in weight representing the amount of w�ter 
evaporated, the per centage of moisture was calculated on a dry 
basis . This calculation is based on the assumption that the soi l 
was reduced to a water -free condition. While this assumption 
is not absolutely correct repeated trials have convinced us that 











As before state<l there were 4,360 separate samples taken and 
moisture determinations made. But instead of giving the re­
sults of each of these determinations it has been considered 
best to give the averages for periods of about one month each, 
as follows : May 1st to 22nd, May 22nd to June 26th, June 26th 
to �uly 31st, July 3 1st to Aug. 28th, Aug. 28th to Sept. 25th, 
Sept. 25th to Oct. 30th. 
In order to facilitate the comparison of the water content of 
the soil during the different periods, and. for the entire season, 
of the several plats and subdivisions of plats, we have made two 
groupings of the averages for periods in the accompanying 
tables. 
In the table entitled ' 'Avera,ge per cent of Moisture in Soil 
by Plats and Periods" tbe aim has been to afford an easy com­
parison of the plats, one with Rnother, by periods and for the 
entire season. As all the plats received exactly the same treat­
ment during the season but each plat was plowed at a, different 
time or in a different manner from any other plat, it is fair to 
assume that whatever difference of moisture may appear be­
tween any of the plats is due to either the time or t he manner of 
plowing. The plats are in pairs as follows : 3 and. 12, 4 and 11, 
5 and 10, 6 and 9, 7 and 8. The two plats in each pair having 
been plowed in the same manner, but Plats 3, 4, 5, 6 and 7 hav­
ing b�en plowed in the fall, and Plats 8, 9, 10, 11 and 12 in the 
spring, it will not be difficult in any particular instance to 
determine whether the difference in moisture is due to the time 
or the manner of plowing. 
The table entitled ' 'Average per cent of Moisture in Soil by 
Subdivisions and Depths" is arranged to show the effect upon 
the water content of the soil of the several methods of cultiva­
tion during the season, and of no cultivation both with and 
without a crop. As it is quite as important to know how the 
several systems of plowing and cultivation effect the distribution 
of the moisture through the soil, as it is to know the total 
water content of the soil to any given depth an opportunity for 
ready comparison of the moisture at the �eyernl d�pths, is also 
afforded by this a�rangement. 
AVERAGE PE R CENT OF MOISTURE IN SOIL BY PLATS AND PE RIODS. 
May 1st-22nd. May 22nd-June 26th. I June 26th-July 31st. 
A B c D A B c D A B c D 
--------------- ----------- -----l --1--1-- 1--1--- 1--1--1 - ,--, --,--- ·--
PLAT 3.-Fall plowed, 4 in. deep. 
t��;�;;;;,;;�; ;:: : - :::: -- ; ; ;;.••••••••••••••••••••••••••I ••••••••• l ••••• •• I ; ••l••••••••• I ii •� 
16 . 181 11 . 951 9 . 781 17 . 901 12 . 71 18 . 67 15 . 24 15 .08 23 . 2.8 19 10 19 . 77 14 . 97 13 . 69 25 . 49 20 . 83 18 . 88 15 . 06 13 . 56 24 . 38 20 .24 18 . 60 15 . 161 13 . 62 24 . 601 18 . 41 
9 . 31 1 8 . 84 14 35 12 . 85 16 . 28 14 . 18 16 . 27 13 . 80 14 .  741 13 . 57 Average for p��ts by periods ttio di��L��--.:::::::::: :::::::::::: :::::::::::::::::: --��-:��
I
--��:�� -��-:�-� �u� --��:�� --��-:�t��:��I rn : t8 1 ..��:�_t_��:�t��:�-�I n:8� 
PLAT 4.-Fall plowed, 10 in. deep, packed. 
lf !i{�;,;;:iiii�;·········:: · · ······· :.... ....... ......... .. .. ........ . ...••• •• ·······••1••: · ·· : ••. ::: 1.1 �.; 
rn . 101 10 . 131 18 . r:61 13 1 10 . 83
1 
8 . 16 16 . 27 14 . 03 U . fi4 21 . 22 15 . 77 13 .82 15 . 69 rn . 14 25 . 70 21 . 59 16 . 79 1a. 91 15 . 20 12 .87 24 . 57 19 . 95 14 . 18 13 79 13 .88 13 . 07 25 .31 20 . 30 16 .0-! 13 .05 Average for plats by periods and depths _ _ __ _ _ _ _ ____________ _ _____________________ 19. 9;\1 19 . 91 15 . 56 12 . 98 22 . 46 18 . 91 14 .83 12 . 78 23 . 76 19 . 21 14 . 72 12 . 55 . .  to 30 inches ....... .. ......... ............... .... ..... _________ ......... ......... 17 10 ......... ......... 17 . 25 _________ ......... _________ 17 . 56 
PLAT 5.-Fall plowed, 8 in. deep, s ubsoiled 12. Wheat ·-------------------- ------- ------- - ----- - -- - -- - --------- --------· . . . ....... . . . .......................... ......... ......... ......... _________ 20 . 27 17 . 37 12 . 94 1 1 .  78 20 . 43 13 . 72 10. 71 9. 41 Uncultivated .... . . . . ...... ... ... ......... . . .. .. ........... . . . . . . . .. ... . .. . ...... .. ................. ...... .. ......... --------- ........ A ••••••••• 22 . 43 20. 94 17 .. 26 13 . 55 24 . 59 21 . 09 16 . 03 13. 74 Raked ......... ... ...... .................... . ..... . ·····-··-- - - -- - - - - ------------------ -----·-·· --------------- _________ _________ ......... _________ 23 4 .5 21 . 51 16. 23 13 .49 24 . 75 22 . 32 16. 84 14 . 52 
p:;.���;;�I!l;;;;���:i�I;, 11\\,i!\i<> i it ?? ?�11!6! It!il:: :rn '.'. � '.! :'. -'.'.-: -:: t: :! ; 





AVERAGE PER CENT O F  MOISTUR E I N  SOIL BY PLATS A N D  P E R I ODS .-CoNT'D. 
PLAT 3- Cont'd.-Wheat ------------ -----------------· · - - -- · · · · ·-----· · · ·---------- ------ - · ---- - ------·----­Uncultivated ------------------··· ---- - ·---- · · ---- · ·- · · · · - - - - - - - · · ------ - - - ·-- · - · ·-- · · ·  Raked ----·-· · · · · · · - ·--- -------------- - - - · · - - -----------· ·--·- · ·-------- - - · · - - · - ----------Shallow cultivation ______ ___________________________ _____ _ _____ _ _____ _ ___________ _ Deep cultivation _______ _ _ _ _ _ __ _____ _ _____ --------· · · · · ----------·------------·----· Average for plats by periods and depthss __ _____ _____ _ _ ___ _ _ _ · · · to 30 inches ______ ______________ _ PLAT 4-Cont'd,-Wheat ----------------- - ----- · ·-------------------------- ----- - - - - - - - ---------------·----· U ncul ti va ted --------- ------·-· _ _ _ _  : ____________ -----· · · · ·---- · ----- · -----· ----- · ·-----Raked --------- - -------- · - · · · · ------ ·-------- - - - - - - ----- ------ - ----------- · ·--------------Shallow cul ti va tion _____ , ·---- .. ·---------· -------- _________ ·---· ·----- · ---------Deep cultivation ___ __ _ __ _ _ ________ _ _ _ ___ _ · -- --- --- -------- -- -- --·- -- -- - - -- - - - - - - - -- ·  Average for plat:;; by periods and depths ·---- - - - -------------. · to 30 inches ..... . ----- · · ·--- · ·- · PLAT 5-Cont"d.-\Vheat ·-----------------· ---- · -----------·-----· ·----· ·-------------------- - - · - - · - - · -----· U ncul ti va ted ··--------- --------- ----------- · ------·--· . . ----- · - - - · - · .  -------- --··-----Raked ___________ ----- · ·-- · - · · -- ------ - - - - ---- ------ ------ · · - ·-- ·------ ·-- - - - - ---------- -Shallow cultivation ______________ ___ _____________ _ _ _ _________ ______ ___ _ _ ____ _ _ _ _ _ Deep cultivation. .  Average for plats by periods and depths ·· ·-- --- ·----- · ·--· · · to 30 inches ___ _ _ _ _ _ _ __ _ ________ _ PLAT 6-Cont'd.-Whea t ----- · ___________ _ _________ ·----· _________ --------· · - - - · · · - -- - ·  --------- ------------U ncul ti va tod _____ ___________ : ________ -----------------· ------ --------------- -·-· · · ·--Raked -------· ------------··--·- · --------- ----- · ·------- · ·---- · ·- - -- - ·-- · - · · - - · - · ---------Shallow cultivation _________ ------·-- ------· ----· ·--····-- --------- ... · ·-·------- · Deep cul ti va tion ________ ------ - ------- · ·-------------- ____ - ------ · · · ··----- ---------Average for plats by periods and depths ---------------------. · to 30 inches ____________________ _ 
I Julr 31st-Aug. 28th. Aug. 28th-Sept. 25th. I Sept. 25th- Oct. 30th. Seasonal Av of plats by I subdivisi'n 
I , J I I J 
I I I I 
j to 80 in. A B C D • A B C D A B C D deep. 
23 . 36 16 .98 9 . 25 12 . 34 19 .03 1 7 . 05 10 . 17 11 .60 20.60 1 18 11 . 12 1 9 . 88 14 30 21 . 82 1 18 86 14 .331 13 . 51 19 . 601 1 7 . 65 12 . 10, 1 1 . 30 1 20 . 3-! 17 .92 13 . 33' 13 . 3-! 16 . 62 25 56 U .09 12 .09 13 . 90 22 . 42 18 . 71 14 .50 13 221 23 . 08 18 . 47 14 . 67 '  13 . 3 1  18 . 10 ZJ . 36 21 . 12 15 . 99 13 . 72 22 . 11 19 . 10 14 . 51 12 n 22 .06 10 . 61 14 _55 1 v . 7u 17 . 78 24 48 18 .39 15 .m 13 . 41 22 24 17 . 57 H . 76 14 . 44 1 22 . 78 1 7 . 63 12 . 98:  13 . 08 17 . 41 23 . 92 19 89 1::i . 34 rn � 21 .09 1s . 02 rn . 21 12 . 2?: 21 . ,1 18 .33 13 3a: 1 1 }y 16 .83 ----- · ·- · ______ ___ ·----· ·- · 17 . 63 ·- · - - · · - - ·-------- _________ 16 .  la -----· ... ·---- - ·- · ----- · ·-- 16 .33 23 . 8ti 19 . 08 9 . 63 7. 45 23 . 80 19. 91 14 .08 10 . 93' 21 . 29 19 79 15 . 30 1 11 . 71 15 .  28 · 23 19 . 76 1 9 . 3\.J 12 . 80 21 . 47 19 . 77 15 .09 l� . 51 1 21 . 42 20 . 07 13 . 92 12 . :i,; 18 .09 25 43 20 . 4! 16 . 90 13 . 5! 23 . 31.i 21 . 71 14 . 82 1 1 .  77
1 
22 . 75 21 .01 15 .  21.i 1 1 . '  1:> 18 . 47 23 . 57 22 . 3  l ti . 26 14 . 13 22 . !5 19 19 14 : :l3 13 . 92 21 . 70 19 .85 14 . 52 12 . v 17 . 00 24 . 46 :W . 20 15 . 81 14 . 19 23 . 91 19 . 37 13 . 35 13 . 54 1 25 19 . 8\.J 1! .01 , 1 :.'. .  ,Li 17 . 93 24 . 06 20 . 36 15 . 60 12 . 42 22 . 90  19 . 99 14 .33 12 . 53 1 22 . 43 20 . 12 14 .60' 12 . 12 17 . 53 -----· . ----- · · - ·  -----··- 18 . 11 -----· ·-- ----- - --- -----· · · ·  17 44 1 _________ ------··· · - - - - · · - -
1
17 .  82 22 . 97 19 .09 12 . 29 1 . 18 21 . G1 19 .  56 H. 24 11 .44 1 21 . 84 19 . 53 13. 60 10 . 15 rn . 48 22 . 78 19 . 66 15 . 22 14 .05 21 . tiO 19 . 52 15 . 82 14 29 1 21 . 74 19 80 15 . 55 1 13 . 65 18 . 21 U . 91 2105 17 26 13 .89 28 . 68 21 .0J 15 50 14 . 48 22 . 30 20 . 9;J 15 . 51 1 12 .96 18 .83 25 . 69 20 . 'iO 1 5 . 72 14 4::l 21 . 7\.J 21 . 48 13. 80 12 . 97 ; 22 10 19 . 94 16 . 6-! 13 . 66 18 72 2-! 82 20 . 4:3 15 .82 1:3 . 99 24 . 0\.J 19 . 76 15 . 0:3 1:3 . 56: 2:3 . 78 18 .69 14 . :38 1 11 . l'i 1 7 . 91 �, ,, '° 1, I " "' :rn 22 55 ,� �1 ,. 18 :i lii' ,� "' " 1, 15 1, I :u� " ·" 21 . 61 18 . 14 9 .. 59 7 . -!3 21 . 43 19 . 56 12 48 12 . 68 1 18 . 43 16 .71 l-i.02 , 10 . 03 14 . 60 21 . J;i 18 79 14 . 98 13 . 26 20 . 20 1 16 50 10 .90 10 . 29 19 . 65 17 . 41 rn 13 11 . 11 16 . 43 2-! . 77 20 . 56 16 . 40 U . 25 22 . 11 1 17 . 67 H 65 1:3 . 20 22 . 47 20 . i.15 15 . 17 1 1 1 .82 17 .99 22 11 20 . 92 1:3 . 28 14 .8::, 21 99 : 20 . 97 16 . 8:3 1:3 . 81 21 . 23 20 . :31 15 .Jti l 13 . 68 18 . 14 . 24 . 50 1 21 . 11 12 . 08 11 . 11 2:! . 92 19 . 21 14 . 19 1 rn . 96 1 22 . 57 j  19 . JJ 15 . i.19 14 . 61 1 7 . 76 1 --�� :�:J --��-:�-� --��-?_: �U� --��-::_� , - -��---�� --��-:��1 ��jf��:�'.j..��-:�� - -��-:�� �U! 16 . 99 
-:Ji i:;,,. 
AVERAGE PER CENT OF :M OISTUR E  IN SOIL BY PLATS AND PERIODS .-CONT'D .  
May 1st-22nd. May 22nd-June 26th. I June 26th-July 31st. 
A B c D A B c D A B I c D 
PLAT 7.-Fall plowed, "Secretary" plow, 6 and 3--9 in. I 
��;!1\l;;�tel_�--��:::·_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_
-_-_-_:::��---_-_-_-_-_-_-_�- --�--�---_-_-_-_-_-_-_-_-_-_-_-_::::::::::::::::::::::::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: �� : f � �g: I� �! · �� rn: �� g: �� �5 : W 1� · 81 1: : gg 
t1���-�¥J!1ii���:-:-�-:_:_:_:.::-::::::_:_:_:-::::::·:·:·�-:-:::::_:_:_:_:_:-::_:_:_:.::::::::::::::::::::::::::::::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: !Hi iH! in� it� �Hf !H&i_ it! HJ; 
Average for plats by periods and depths ________________________ _________ _________ 19 . 15 19 81 16 . 64 14 . 29 23 . 04 18. 75 14 26 12 . 90 22 . 95 18 .55 14 . 22 12 . 69 . .  to 30 inches ···--·----------------· ·----- ------------ -------·· ·-------· ______ .. . 1 7  . 47 _________ _________ _________ 17 . 24 _________ --------- --------- 1 7  . 10 
plJiYitt;:�:���::�t�:��;��ttt���:::::::::: :::::�::�:::::::::::::::::::::::::::::::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: �� - �� M- �� �� 29 g:§5 �Uf �Uf &��I 1U� 
Raked --------------------·------------- ·----- --- - ----------------- ·-------- --------- ----- ---- --------- _________ _________ _________ -···-- - - - _________ 21 . 2:5 19 . 11 14 .  61 12 .04 2::l .81  20 . 16 15 .  33 13 .31 
Shallow cul ti va tion·-·--·------------ - - - --------------------- ----------------------------- ------··----· _________ -----· · · ·  ·-------- · - - · - · · · - 22 . 62 18. 64 14.  71 14.  26 24 . 42 19. 92 14 .  37 12 .  96 
Deep cultivation -------- ----------------- · - -------------------------------------------- ·---------- ------· _________ ______ ___ - - · · - - · - - _ _ _______ 21 . 80 15 . 16 15 89 14 . 05 23 . 7! 15 .  79 12 . 21 13 . 07 




--�:-- �� --��--� rn :� --�?_:�
.
-� --�:_:�_7 --��--�� �u� -��-:�? 1 .-�:_:�� - -��- :?_� �u� 
PLAT 11.-Spring plowed, 10 in.  deep, packed. 







t 1�����:::::::::::::::::::::::::::::::::::::::::: --�?. :?2 -��:�l-��:�-� �{t�I - -�?.:? --�:.:��
.
- -��-:?.� �Utj --��-·.?_� --�:-·· · · ! --��:�-� �ur 
P��e�(�-�-��-��-�--�-���-��:-�-���:-���-�}-�����-i-���-��- -��:_ ______ ___ ___ _ ___ ________ _________ _________ _________ _________ _________ 16. 80 15 .  75 13 .  51 12 . 55 17 . 22 11 . 99 io . 47 9. 56 
Uncultivated --------- · ··- --------- - ---- - --- -- · ·-- ·----- -- ---···---- - · ·---- ------ -- - --- · _________ ·---- ------- --------- _________ _____ ___ _ __ ______ 22 . 16 15 .  21 1 14. 69 13 . 86 19 . 42 19 .60 14. 56 14. 04 
Raked ----- ------------------------------· ---· -··----------- --------- - - ------------------- --------- ------ --- --· _________ --------· _ ____ _ _ _ _ _________ 21 . 91 19 .  53
1
15 . 41 12 . 63 24 . 81 21 . 07 15 .89 13 . 17  




AVERAGE PER CENT OF MOISTURE IN SOIL BY PLATS AND PERIODS.-OONT'D . 
PLAT 7-Cont'd.-
Wheat ------------·-----·----------·-----------------------------------------------------­
Uncultivated -------- - ------------------- - -- - ------------ -------------------- --- ------­
Raked --------- ------------- -- ------ ----- - ------ ---------------·- ----------- ----········- ·  
Shallow cultivation·-------------- ------ - - - -------------- - ----- - ----- - ----- - ---- - -
Deep cul ti va tion .. ___________ .. ____ . .  ----·· _________ ______________ . .  _ .  ______________ _ 
Average for plats by periods and depthss ___________________ _ 
PLAT 12-Cont'd,-
· · to 30 inches ____________________ _ 
Wheat ·---------------- -------------------·---···-···· ····-·-···-···········-···-······ ··· 
Uncultivated ·······-- ---····-· ·-·--··········-··---·· ·······-- -----·· · ··· ·· -----·----· 
Raked ·······-······----····-------- -------------------------- - ··········· · ·---- - ---------
Shallow cultivation·----- · - · - - · · ·-·····--·' ------·-····---·--·--------·-- ··-···-·· 
Deep cultivation·--·· · -· ---- ----······---- ·--·-······ ··-· -···-·-· ··--·-··--·--- --- - -
Average for plats by periods and depths ·-·-----·-······-----. · to 30 inches ______ ______________ _ 
PLAT 11-Cont'd.-
Wheat ----------------------- ···-····-----------------------------------·-···-·-··-··--··· 
Uncultivated .·-··-··---····-----·-----------------------------·---· · ··-····-· ---·-·--· 
Raked --------·-· · · -----------·-··-··-··-··-----------·-·-- -------------------------------
Shallow cultivation ... ·-·------------····-----------------·-· ·----········-· ·-··· · 
Deep cultivation .. ·-······-------·----------- ·--··- ······-------------· · ·-----------
Average for plats by periods and depths ·······-· ·-··· ···-··· · · to 30 inches ____________ ________ _ 
PLAT 10-Cont'd.-
Whea t ______ ----···--·· · -- ....... ··-·· · _________ ·······-· ·······--··· ····----· ------------
U nculti va ted _____ ······---······-··--·-----------------------------··-··---········-· 
Raked -------------------------- ------------------------- ---------------------------------
Shallow cultivation.-------- -------------- ------- ------ -- - --------- --- --------- -- ­
Doep cultivation .. --------··----------·------ ------------ -------- - --------- ---------
Average for plats by periods and depths ------·-· ·------------. · to 30 inches ____________________ _ 
July 31st-Aug. 2 3th. Aug. 28th-Sept. 25th. I Sept. 25th-Oct. 30th. Seasonal Av. of plats by ·-L-::; 
subdivisi n 
"; to 30 in. 
deep. A _I B I c I n A I B . 1  c _ n A B _ c n 
21 . 61 17 . 57 1 12 . 41 9 . 42 18 . 37 , 1 7 .04 9 . 90 8 . 80 17 . 35 15 . 28 10 . 96 7 . 99 13 . 60 20 . 12 19 . 14 14 . 86 13 . 39 22 . 76 15 . 36 13 . 55 13 . 30 22 . 50 15 . 91 13 . 70 13 . 29 17 . 11 
25 . 12 18 . 73
, 
14 .46 13 .67 23 . 60
, 
18 . 77 15 .93 15 .90 22 . 75 16 . 68 13 . 56 14 .80 17 . 72 
24 . 16 21 . 24 16 . 03 14 . 21 21 . 10 19 . 85 15 . 24 15 . 31 21 88 19 . 34 16 . 09 13 .28 18 . 24 
25 . 97 19 . 73 15 .36 13 . 83 24 . 50 20.� rn . 12
1
12 . 60 24 . 35
1
19 . 76 16 . 40
1
12 . 49 � 
- - -- -- -- --
23 . 40 19 . 28 14 . 62 12 . 90 22 . 07 
--------- --------- --------- 17 . 54 ---------
18 . 81 13 . 06 7 .80 7 . 58 19 . 58 
22 . 59 21 . 74 13 . 01 14 . 01 22 . 90 
24 . 04 19 . 66 14 . 59 13 . 24 23 . 08 
24 . 27 19 . 33 15. 79 12 . 18 21 . 80 
2;J . 56 17 . 85 13 06 10 . 3;3 21 . 94 -- --- -- -- --
22 . 65 18 . 33 12 . 85 11 . 47 21 . 86 
· - - - - ---- ------ --- 16 . 32 ·----- ---
22 . 99 16 .02 10 .26 7 . 67 19 . 79 
23 . 81 19 . 54 14 . 53 13 . 61 22 . 50 
�3 . ::ll 18 . 86 12 . 72 13 . 11 22 . 13 
22. 53 19 . 05 16 . 35 15 . 55 21 .-07 
2;J 16 19 14 . 71 14 . 57 2::l . Oli -- -- --- -- - -
23 . 16 18 . 49 13 . 71 12 . 90 . 21 . 83 
17 . 07 
13
.
35 1 14 . 15 13 . 18 21 . 77 1 7 . 39 14 . 14 12 . 37 
--------- ·-------- 16 . 94 --------- ------ --- · - - · - - - - - 16 . 42 
15 . 89 9 . 60 7 84 18 . 79 14 . 51 11 . 87 14 . 19 
18 . 1 1 11 . 74 11 . 72 21 . 78 16 27 14 . 10 13 . 63 
19 . 80 13 . 54 13 . 48 22 . 76 17 . 77 1448 13 . 99 
18 . 99 13 . 98 13 . 31 21 . 90 17 . 35 13 . 58 13 . 53 
15 . 28 13 . 96 11 . 59 21 . 99 16 . 15 13 . 52 14 . 51 -- --- - -- -- -- --
17 . 61 12 .56 11 .59 21 A4 16 . 41 13 . 51 13 . 97 
--------- --------- 15. 91 --------- · -------- --------- 16 . 33 
14 . 72 11 . 47 7 . 25 22 . 87 15 . 44 12 . 58 9 .26 
19 . 18 13 . 76 12 . 85 21 . 53 18 . 81 13 . 71 14 . 10 
20 . 1 8  15 . 24 13 . 98 21 . 58 18 . 56 15 . 63 13 . 98 
19 . 23 15 . 95 12 . 50 20 . 89 18 . 07 13 . 68 1 1 .  72 
17 . 7::l 16 . 25 13 . 33 22 . 75 16 . 21 13 . 29 13 . 50 - -- --- -- -- -- --
18 . 21 14 . 53 1 1 . 98 21 . 92 17 . 42 13 . 78 12 . 51 
----- - --- --------- 16 . 64 --------- --------· _______ __j 16 . 41 
17 . 05 
13 . 13 
17 . 07 
17 . 50 
17 . 39 
16 .27 
16 . 27 
13 . 41 
1 7 . 43 
17 . 41 
17 . 35 
17 . 22 
16 . 57 
20 83
1
16 . 15 9 . 01
, 
8 . 84 20 .29 17 .09
1




13 . 81 
20 . 89 16 . 93 14 . 31 14 . 17 21 82 20 . 84 15 . 26 11 . 68 20 . 80 18 . 81
! 
12 . 87 11 . 77 16 . 68 
23 . 81 19 . 24 15 .08 15 . 05 21 . 64 18 . 31 13 . ::lO 13 79 21 . 53 19 . 72 14 . 34 15 . 82
1 
1 7 . 80 
W .80
1
23 . 20 1 5 . 84
1
13 . 86 22 . 77 21 . 91 16 . 68 14 .09 21 . 92 20 . 21 13 . 61 13 . 15 18 . 50 
24 . 88 19 . 33 14A9 12 . 92 24 . 12 20 . 15 14 . 30 13 . 90 22 . 89 19 . 53 14 . 20
1 
14 . 30 1 7 . 67 
--��-:�-� --��-:�_: --��-:�-� fU�i--��---�,�J --��-:�_
6 
--��---- g:at/�---�� --��-:�-t-��-:�-�1 fU� 16 . 89 
-=l' °'" 
AVERAGE PER CENT O F  MOISTURE IN SOIL· B Y  PL ATS A ND P E RIO DS.-CONT'D. 
May 1st-22nd. May 22nd-June 26th. I June 26th-July 31st. 
A_ B__I c n _ A _ _  B _ c _/ n A B _ c I n 
!�:�� �i�faii���::::��:�:::::::::::::::::::::�:::::::::::::�::::::::::::::��:::::���:::::::::::::::: ::::::::: ::::::::f::::::: ::::::::: �H� tt�i tH! HJi !U±i !Ut tU! tU� 
Aver
age for p��




AVERAGE PER CENT O I1' l\I OISTURE I N  � O I L  HY PLATS A N D  PE RIO DS .-CON'r 'D .  
PLAT 9-Cont 'd.-
Wheat --------- --------------------------------- ------------- ----- ·-- - ----- ---------------
Uncultivated --------------------------- -- ------ --- --- -- - - - - --------- --------- ---------
Raked __ ------------- --------- --------- ----------------------- . -------· ------------ ---------
Shallow cultivation .. _______ __ _ _ _ _ ________________________ _________ _________ _ _ _ _ _  _ 
Deep cultivation __________________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _________ _ _ __ _ _ ______ _ _  _ 
Average for plats by periods and depths _____ ______ _ _ ___ _ __ _ _ 
PLAT 8-Cunt'd.-
· · to 30 inches _____ __ _____________ _ 
Whea t --------------- _________ ------------ ------------ ------------------ _________ ________ _ 
Uncultivated ·--- ---------------- ------------ _ _ _ _ _ _  . ________ _ _ _ _ _ _ _ ________ _____ ______ _ 
Raked _________ _______ __ ____________ _ _ _ _ ________________ __________________ _________ __ _ _ _ _ _  __ 
Shallow cultivation. ______________________ ________________ ___ ____ _ _ _ __ _____ ______ _ 
Deep cultivation·--------- -------------- - ----- -- - -- - - - - - ----- ---- -- ------------------
Average for plats by periods and depths ------ ---------------. · to 30 inches _ _ _ _ _ _ ______________ _ 
July 31st-Aug. 28th. I Aug. 28th-Sept. 25th.  I Sept. 25th-Oct. 30th. 
Seasonal 
Av. of plats 
by 
subdivis'n . 
A I B c J D I A B c n A I B --c--;-1 td����· 
21 . 83 17 33 9 . 67 8 . 94' 19 . 78 16 .96 12 . 36 s . 32 19 . 74
1 
16 . 90 14 . 66 11 30 14 . 5





9 23 . 83 22 87 16 . 75 12 12 22 . 66 20 . 70 13 . 67 14 . 40 23 . 23 21 . 51 14 67 11 50 1 · 
23 . 93 21 . 77 15 . 93 13 . 79 23 10 18 . 77 14 . 40
1
12 . 31 22 . 82 21 . 29 ,  13 . 22 11 . 83 18.21 
25 . 52 18 .6() 14 . 591 13 . 44 23 . 96 18 . 67 15 . ::ll 14 39 24 . 14 18 . 43 14 . 14 14 12 17 . 90 
-����-� 1 -- -��- :�� · _:.�:�� I �u� __ 2�:�- �  -��-:�� - -��:�-� �ug -��-::_� 1 --��-:�-� --��:�2 �u� 17 . 21 
22 .04 14 . 14 10 33 10 86 19. 27 16 . 14 1 1 . 42 9 . 52 16 62 14 . 12 1 1 . 31 9 . 76 13. 57 
23 . 70 19 . 15 14 . 72 13 . 63 22 .09 19 04 14 23 12 . 20 22 . 72 18 . 86 13 35 13 . 99 1 7 . 49 
24 . 81 18 . 78 1 1 . 5:1 rn . 55 23 . 76 18 . 28 12 . 49 12 . 51 22 . 22 16 . 29 10 .36 11 .02 16 . 96 
25 . 39 21 . 81 15 .  74 11 . 32 23 . 26 20 .40 16 .  48 18 . 81 20 . 821  20 . 25 13 . H7 13 17 . 85 




14 . 72 12 . 93 18 . 53 
--��:�� --��-:�-� --��- -�-� 1 �u� --��-:�-� - -��-·_:_�, --��-: �-� rn · tL��---2: --�:-��-� \ --��--�-� rn - 14 16 . 88 
-:JI � 
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AVE R A G E  PER CENT OF MOIST URE IN SOIL BY SU BDI­
VISIONS A ND DEPTHS. 
Surface (A) .  
<O ,.... <xi .,; 
N Cf:) N N 
(l) >, tin � p '-a 0. p p (l) � � � w. 
I I l I N <O CL) 
N C'lii Cf:) N 
>, (l) >, tiii c,j p '-a p p � � � � - - - -- --
Plat 3 ___________ 19 . 91 1 7 . 90 23 . 36 19 . 03 . .  4 ___________ 18 . 73 18 . 56 23 . 86 2::l . 30 . .  5 ___________ 20 . 27 20 . 43 22 . 97 21 . 61 . .  6 ___________ 18 . 97 17 .11  21 .61 21 . 43 . .  7 ___________ 19 . 40 17 .37 21 . 61 18 . 37 . .  12 ___________ 18 . 26 17 .43 18 . 81 19 . 58 . .  lL ___ _____ 15 . 76 14- .69 22 . 99 19 . 79 . .  10. __________ 16 . 80 17 . 22 20 . 83 20 . 29 . .  9 ___________ 18 . 38 17 .83 21 . 83 19 . 78 . .  8--- · · · - - - - - 19 . 62 16 . 47 22 . 04 19 . 27 
-- - - ---
Average ·---- 18 .61 17 . 50 21 . 99 20 . 25 
15 to 21 inches (C) . 
Plat 3_ __________ 11 . 95 9 . 31 9 . 25 10 . 17 . .  4 ___________ 13 . 10 10 .83 9 . 63 14 . 08 . .  5 ___________ 12 . 94 10 . 71 12 . 29 14 .24 . .  6_. _________ 14 . 41 9 . 81 9 . 59 12 . 48 . .  7 ___________ 12 . 82 9 . 87 12 . 41 9 . 90 . .  12 ___________ 12 9 . 16 7 . 80 9 . 60 . .  11._ _________ 11 .84 11 . 27 10 . 26
1
14 . 72 . .  10. __________ 13 . 51 10 . 47 9 . 01 10 . 45 . .  9 ___________ 13 .39 10 . 29 9 . 67 12 . 36 
· ·  8 .... - - - - lUl 8 . «  10 . Sl
1
11 . <2 
- - - - -- · --









c,j ...; ., 0. (l) 
(l) ;,,. w. <'d - - - -
20 . 60 20 . 16 
21 . 29 21 . 15 
21 .34 21 . 34 
18 . 43 19 . 51 
17 . 35 18 . 82 
18 . 79 18 . 57 
22 . 87 19 . 22 
20 . 38 19 . 10 
19 . 74 19 . 51 
16 . 62 18 . 80 
- - -- - -
19 . 74 19 . 62 
11 . 12 10 .36 
15 . 30 12 . 59 
13 . 60 12 . 76 
14 .0'2 12 . 06 
10 . 96 11 . 19 
11 . 87 10 .09 
12 . 58 12 . 13 
12 . 47 11 . 18 
14 .66 12 .07 
11 .31 11 . 12 
12 . 79 11 . 55 
6 to 15 inches (B) . 
<O ,....; <xi .,; 0 
N Cf:) N N Cf:) 
(l) >, tiii � � p '-a 0. 0 p p (l) 0 � 7 � rI? 
I I l I J, N <O � N 1:JIJ N N 
i i 
c,j 
>, (l) tiii � ., 
al p 0. p ::::: (l) ;,,. � � � w. � - - - - - --
16 . 18 12 . 71 16 . 98 17 .05 18 16 . 18 
16 . 08 13 19 . 08 19 . 91 19 . 79 1 7 . 57 
17 .37 13 . 72 19 . 09 19 . !i6 19 . 53 17 .85 
16 .81 13 .27 18 . 14 19 . 56 16 . 71 16 . 90 
15 . 76 12 . 97 17 . 57 17 .04 15 . 28 15 . 72 
14 . 79 11 . 83' 13 . 06 15 .89 14 . 51 14 . 02 
rn . 72 11 . 03 16 .02 14 . 72 15 . 44 14 . 19 
15 .  75 11 . 99 16 . 15 17 . 09 14 . 66 Hi . 13 
16 . 41 12 . 16 17 .33 16 . 96 16 . 90 15 . 95 
14 . 97 11 .32 14 . 14 16 . 14 14 . 12 14 . 14 
-- -- - - --
15 . 78 12 . 40 16 . 75 , 1 7 . 39 16 . 49 15 .  76 
21 to 30 inches (D) . 
9 . 78 8 . 84 12 .34 1 1 . 60 9 . 88 10 . 43 
10 . 78 8 7 . 45 10 . 93 11 . 71 9 . 81 
11 . 78 9 . 41 7 . 18 11 . 44 10 . 15 9 . 99 
11 . :.n 8 . 14 7 . 43 12 . 68 10 .03 9 . 92 
10 . 33 6 .85 9 .4-2 8 . 80 7 . 99 8 .68 
11 . 12 8 . 46 7 . 58 7 .84 14 . 19 9 . 84 
11 .3.t 8 . 26 7 . 67 7 . 25 9 . 26 8 . 76 
12 . 55 9 . 56 8 . 84 7 .  75 10. 45 9 . 83 
15 .32 9 . 84 8 . 94 8 . 32 11 . 30 10 . 74 
11 .97 9 . 02 10 . 86 9 . 52 9 .  76 10 . 23 
- - - - - - -- - -
11 . 63 8 . 65 8 . 77 9 . 59 10 .47 9 .82 
\ l 
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AVER A GE PER CENT OF MOISTURE IN SOIL BY SUBDI­
VISIONS AND DEPTHS.-CONT'D. 
Uncultivated. 
Surface (A).  6 to 15 inches (B).  
<D ...; 00 � g <D ...; � � g IN � N N N � N 
OJ ;:,, � .-3 .-3 OJ ;:,, i,ii � .-3 c:l -a 0. Q c:l -a p, Q ;:l ;:l OJ 0 ;:l ;:l OJ 0 .. .. ....:: 00 ""=' ""=' ....:: 00 
I I l I I ai I I l I I N e:, 00 It:> IJJJ N e:, 00 It:> IJJJ N N � N N N N � N N ro 
;:,, OJ ;:,, i,ii .-3 ;:,, OJ ;:,, � .-3 ;... ro c:l -a p, OJ ro c:l -a 0. OJ ;:;! ;:l ;:l OJ > ;S � ;:l OJ > ""=' .. ....:: 00 < ""=' < 00 < -- - - - - - -- --- - - - -- - - -- --
Plat 3 .......... , 19 . 73 23 . 28 21 . 82 19 . 60 20.34 20 .95 18 .67 19 . 10 18 . 86 17 . 65 17 . 92 18 . 44 . .  4 ........... 23 . 58 24 . 64 23 21- . 47 21 .42 22 .82 20 . 71 21 . 22 19 . 76 19. 77 20 .07 20 . 31 . .  5 ........... 22 . 43 24 . 59 22 . 78 21 .60 21 . 74 22 . 63 20 .94 21 .09 19 .66 19 . 52 19 . 80 20 . 20 . .  6 ........... 21 . 02 23 .31 21 . 35 20 . 23 19 .65 21 . 11 18 .60 20 . 35 18.  79 16 . 50 17 . 41 18 . 33 . . 7 ........... 22 . 19 23 . 76 20 . 12 22 . 76 22 . 50 22 . 27 20 . 45 20 . 15 19 . 14 lfi . 36 15 .91 18 . 20 . .  12 ........... 20.33 23 . 14' 22 . 59 �U8i �U� �� -�; 20 . 13 19 . 61 21 . 74 18 . 11 16 . 27 19 . 17 . .  11.. ......... 21 . 42 23 .90 1 23 . 81 20 . 14 20 . 57 19 . 54 19 . 18 18 . 81 19 .65 . .  10 ........... 22 . 16 19 . 42 .0.89 21 .82 20.80 21 : 02 1  15 . 21 19 . 60 16 . 93 20 . 84 18 . 81 18 . 28 . .  9 ........... 21 .48 24 . 29 !11.M 21 . 13 20 . 88 21 . 92
1
19 .  86 20 . 28 19 . 03 19 .93 19 . 35 19 .69 . .  8 ........... 21 . 59 24 . 13 23 . 70 22 .09 22 . 72 22 . 85 19 . 48 19 .80 19 . 15 19 .04 18 .86 19 . 27 -- - -
Average ..... 21 . 59 23 .45 22 . 19 21 . 61 21 . 34 22 .03
i 
19 . 42 20 . 18 19 .26 18 . 50 18 . 32 19.15 
15 to 21 inches (C) . 21 to 30 iuches (D). 
Plat 3 ........... 15 . 24 14. ::!5 14 .33!  12 . 10 13 . 33 13 . 87 15 .08 1 12 .85 13 . 51 11 . 30 13 . 34 13 . 22 . .  4 ........... 16 . 27 15 . 77 19 .311
1
1 5 .09 13 . 92 16 .09 14 . 03 13 .82 12 .80 12 . 51 12 . 56 13 . 14 . .  5 ........... 17 . 26 16 .03 15 . 22 15 . 82 15 . 55 15 . 98 13 . 55 13. 74 14 .05 14 . 29 13 .65 13 . 86 . .  6 ........... 14 . 39 16 .62 14 .98 10 . 90 13 . 13 14 12 .67 14 . 07 13 . 26 10 . 29 11 . 11 12 . 28 . .  7 ___ ________ 14 . 93 15 14 . 86 13 . 55 13 . 70 14 .41 13 . 72 14 . 05 13 . 39 13 . 30 13 . 29 13 . 55 . .  12 ........... 15 . 29 14 .33 13 . 01 11 . 74 14 . 10 13 . 69 12 .90 14 .03 14 .01 11 . 72 13 . 63 13 . 26 . .  IL. ________ 13 . 45 15 . 17 14 . 53 13 . 76 13 . 71 14 . 12 11 . 88 14 . 24 13 .61 12 . 85 14 . 10 13 . 34 . . 10 ........... 14 . 69 14 . 56 14 .31 15 . 26 12 . 87 14 .34 13 . 86 14 .04 l4 . 1 7  11 . 68 11 . 77 13 . 10 . .  9 ..... ----- 13 . 64 12 . 69 12 . 12 14 . 14 14 . 40 Ia .40 13 .34 12 . 71 13 .31 14 . 10 13 .57 13 . 41 . .  8 ........... 14 . 26 16 . 67 14 . 72 14 . 23 13 . 35 14 .65 13 . 60 12 . 68 13 .63 12 . 20 13 .99 13 . 22 -- - - - - - -- -- - - - - -- - - -
Average ..... 14 . 94 15 . 12 14 .  75 13 . 66 13 . 81 14 . 45 13 . 46 13 . 62 13 . 57 12 . 42 13 . 10 13 . 24 
80 
AVER AGE PER CENT OF MOISTURE IN SOI L BY SU BDI­
VISIONS AND DEP'l'H S.-CONT'D. 
Ral.-ed. 
Surface {A) . . 
co ..... 00 .,..; ci 
(N � (N (N 00 
OJ .... � ...; ...; Q � 0. 0 .:, .:, OJ 0 � � "'11 00 
I I l I � ai <D N UJ 1)1) 










6 to 15 inchos (B) .  
,....; 00 � (N 
.... t.D � .:, � � I l <D 
(N � 




..:, ...; 0. 0 OJ 0 00 












Plat 3 ___________ 22 . 74 25 . 49 25 .56 22 :42 23 . 08 23 .86 19 .  77 20.83 24 .09 18 71 18 . 47 20 . a7 . .  4.._ ________ 23 . 71 25 . 70 25 . 48 23 . 86 22 . 75 24 . 19 20 85 21 59 20 44 21 . 71 2 1 . 01 21 12 . .  5 ___________ 23 . 45 24 . 75 24 91 28 . !IB  22 . 30 23 . 82 21 . 51 22 . :-32 21 . 05 21 .04 20 . 93 21 . 37 . .  6 .. _________ 22. 98 25 . 56 24 . 77 22 . 11 22 . 47 23 . 58 18 . 81 20 . 71 20 56 1 7 . 67 20 . 35 19 62 . .  7 ___________ 23 . 56 22 . 32 25 . 12 23 . 60 22 . 7f> 23 . 47 1 7 . 68 20 . 16 18 . 73 18 . 77 16 . 68 18 . 40 . .  12. ___ _______ 223� ·. '0925 23 . 81 ¥2�., -_ 0341 23 . 08 22 . 76 2222 .97901 1199 .. 17� 20 . 16 19 . 66 1
1
19 80 17 . 77 1 19 .30 . .  11. _ _________ 23 . 38 , 22 . 131 21 . 58 .., 18 . 76 18 . 86 20 . 18 18 . ri6 \ 19 .22 : :  1L:·_-_-_:::: �! : �6 �t�1 �t� �u� �j� �t�t! �� - �g �tgi �n� M �6 �nf ��- �� . .  8 ___________ 22 . 93 25 . 10 24 . 81 23 . 76 22 . 22 23 . 7�
1 
18 . 56 21 .33 18 . 78 1 18 28 16 .29
1
18 . 63 
Averago _____ 22 . 88 24 . 55 24 . 56 22 .84 22 . 47 23 . 45 i 19 . 25 20 .87 20 . 43\ 19 . :i2 19 . 13 I 19 .97 
Plat 3 __________ _ . .  4 __________ _ 5 __________ _ 6 __________ _ 7 __________ _ 12, _________ _ 11 __________ _ 10_ _________ _ 9 _____ -----8 __________ _ 
Average ___ _ _ 
15 to 21 inches {C) .  21 to 30 inches ( D ) .  
14 .97 rn . 28 12 .09 14 . rm l 14 .67 !  1 4  50 13 . 69 ! u . 18 1 1 3  90 1 rn 22 1 1 3  3 1  13 . 66 15 69 16 . 79 16 .90 14 . 82 15 .26 1 15 . 89 13 . 141 13 91 13 . 541 11 . 77 1 1 1 . 0:) 12 li8 16 23 16 . 84 17 . 26 15 . 50 15 51 1 16 . 27 1:3 . 49 14 . fi2 1 :3 . 89 14 . 48 1 2  \)() 13 . 87 15 . 53 15 . 79 16 . 40 14 . 65 15 . 17 15 51 12 85 14 . 22 14 25 13 . 20 11 . 82 l ::l . 27 13 .35 1 :i . 43 14 . 46 15 . 93 13 . 56, 14 . 55 13 .87 14 . 13 13 67 15 . 901 1-1 80 H . 47 �ui gJ  }t�� 13 . 54 14 . 48 1 14 51 ff�� fU! f� : rt rn .� rn:�� fn! 15 . 41 15 . 89 15 . 08 }�Jt }�j�1
1 
}! :� 12 . 63 13 . 17 15 . 05 13 . 79 15 . 82 14 .09 15 . 12 14 . 71 16 . 75 13 . 67 14 . 67 14 . 98 12 . 67 1 1 . 12 12 . 12 14 . 40 1 1 . f>O 12 . 36 14 . 12 15 .35 1 1 . 53 12 . 49 10.36 12 . 77 14 . 47 1 1 . 8:i 13 . 55 12 . 51 11 02 12 68 14 . 88 15 60 14 . 78 14 . :JG 14 . 361 14. 80 13 .31 j 13 . 27 13 . 63 13 . 67 rn . 02 13 . :-!8 
( ) 
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AVERA G E  PER CEN'l' OF MOISTURE IN SOIL BY SUBDI-
VISIONS AND DEPTHS.-CONT'D. 
Plat 3 ___________ . .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
4 __________ _  
5 ___________ 
6 ___________ 
7 .. _____ . ___ 










'° ,....; oci .,,; g '° N c,:, N N IN 
<l) >.. ciJ ...; ...; <l) d � 0. Q d :::, :::, <l) 0 :::, 
1-:, 1-:, < w. 1-:, . 
I I l I J, a5 I N <CJ 00 IN llll N N N c,:, IN � N >.. <l) >.. iii) ..s >.. d 0. <l) oj :::, � :::, <l) � oj � 1-:, 1-:, < w. < � -- - - - - - ·-- - -
22 . 78 24 .38 24 .36 22 . 17 22 . 06 23 . 15 18 . 88 
23 .23 24 . 57 23 . 57 22 . 45 21 . 70 23 . 10 19 . 10 
24 . 59 25 . 22 25 . 69 21 . 79 22 . 10 23.88 22 . 49 
21 . 06 24 . 07 22 .11 21 . 99 21 . 23 22. 09 19 . 70 
25 .08 25 . 48 24- . 16 21 . 10 21 . 88 23 . 54 20 . 74 
22 . 62 24 . 42 24 . 27 21 . 80 21 . 90  23 18 . 64 
21 . 54 23 . 84 22 . 53 21 .67 20 89 22 .09 18 . 29 
23 . 97 23.83 23.80 22 . 77 21 . 92 2::l .26 21 . 16 
25 .31 24 . 18 23 .93 23 . 10 22 . 82 23 . 87 21 . 27 
22 . 62 24 . 14 25 . 39 23 .26 20.82 23 . 25 18 .90 -- -- --'-- -- -- - -
23.28 24 . 41 23 . 98 22 .21 21 . 73 23. 12 19 . 93 
15 to 21 inches (C) . . 
15 . 06 16 .27 15 99 14. 51 14 . 55 15 . 28 13 . 56 
15 . 20 14 . 18 16 . 26 14 . 33 14 . 52 14 .90 12 . 87 
18 . 06 16 .. 27 15 .  72 13 . 30 16 . 64 16 13 . 63 
16 . 10 15 . 95 13 . 28 16 . 83 15 . 36 15 . 50 16 . 63 
15 . 57 14 . 99 16 .03 15 . 24 16 .09 15 . 58 11 . 38 
14 . 71 14 . 37 15 . 79 13 . 98 13 . 58 14. 49 14 .26 
13 . 98 15 . 75 16 . 35 15 . 95 13 .68 15 . 14 14 . 60 
16 .31 14. 22 15 . 84 16 . 68 13 . 61 15 . 33 13. 92 
13 . 81 14 . 72 15 .93 14 . 40 13 . 22 14 . 42 14 . 76 
14 . 39 16 . 29 15 . 74 16 . 48 13 . 37 15 . 25 1 1 . 89 -- -- --- - - - - --
15 . 32 15 . 30 15 . 69 15 . 17 14 . 46 15 . 19 13. 75 
6 to 15 inches (B) . 
,....; � .,, 
I 
g c,:, IN 
>.. ClO ...; ...; � 0. Q :::, <l) 0 1-:, < w. I l I J, a5 � � N llll c,:, oj 
<l) >.. ClO ...; d 0. <l) :::, � :::, <l) � 
1-:, 1-:, < w. < - -- -- -- --
20 . 24 21 . 12 19 . 10 19 . 61 19 . 79 
19 . 95 22 .33 19 . 19 19 . i:15 20.08 
20 . 54 20 . 70 21 . 49 19 . 94 21 . 03 
20.04 20 . 92 20 . 97 20. 31 20.39 
19 . 65 21 . 24 19 .85 19 . 34 20 . 16 
19 . 92 19 . 33 18 . 99 17 . :35 18 .85 
15 . 88 19 . 05 19 .23 18 .07 18 . 10 
21 . 53 23 . 20 21 . 91 20. 21 21 .60 
21 . 31 21. 77 18 . 77 21 .29 20.88 
21 . 04 21 . 81 20.40 20 .25 20.48 
- -- -- --- --
20 .01 21 . 15 20 .09 19 . 62 20 . 14 
21 to 30 inches (D). 
13 .80 13 . 72 12 .72 9 . 76 12 . 71 
13. 79 14 . 13 13 . 92 12 .80 13 . 50 
15 . 22 14. 43 12 . 97 13 . 66 13 . 98 
13 . 99 14 . 85 13 . 81 13 . 63 14 . 58 
14 .28 14 . 21 15 .. 31 13 . 28 13 . 69 
12. 96 12 . 18 rn .31 13 . 5::l 13 . 25 
15 . 87 15 . 55 12 . 50 11 . 72 14.05 
14 . 06 13 . 86 14 .09 13. 15 13 . 82 
15 .65 1 3 . 79 12 . 31 11 . 83 13 . 67 
12 . 0'2 11 . 32 13 . 81 13 12 .41 - - - -- --- --
14 . 16 13 .80 13 . 47 12 . 64 13 . 57 
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AVERAGE PER CEN'l' OF MOISTURE IN SOIL BY SUBDI­
VISIONS AND DEPTHS.-CONT'D . 
Plat 3 ........ ___ . .  
" 
. .  
. .  
. .  . .  
. .  







11. .... ,, ____ 
10. ...... ____ 
9 ____________ 
8 ...... _____ 
Average _____ 




'° ,....; � lO g '° C"I co C"I C"I 
(l) :,., cii .,.5 .,.5 (l) Q � i:i.. 0 Q ::l ::l (l) 0 ::l l'j l'j 
1 
00 l'j I I I o5 I OD ,,:, C"I <X) C"I Ill) C"I C"I C"I co C"I 
f C"I :,., (l) :,., cii .,5 :,., ell Q � i:i.. (l) ell ::l (l) I> ::;:J l'j l'j < 00 < ::;:J -- -- -- -- - - - --
22.65 24.60 24.48 22.24 22.78 23.35 18.60 
23.05 25.31 24.46 23.91 25 24.35 17 .82 
22.74 24.95 24.82 24.09 23.78 24.08 19.81 
23.62 25.60 24.53 22.92 22.57 23.85 17 .32 
24.99 25.82 25.97 24.50 24.35 25.13 19.13 
21 .80 23.74 23.56 21.94 21.99 22.61 15.16 
21 .79 24.51 23.16 23.06 22.75 23.05 17 .10 
21.69 23.80 24.88 24 .12 22.89 23.48 18.58 
23 .66 25.98 25.52 23.96 24.14 24.65 17. 72 
23.18 25.64 25.05 24.07 23.96 24.38 20.57 
-- -- - - - -- --
22.92 25 24.64 23.48 23.42 23.89 18.81 
15 to 21 inches (C) . 
15.16 14.74 15.03 14.76 12.98 14.53 13.62 
13.88 16.04 15.81 13.35 14.01 14.62 13.07 
16.35 15.45 15.82 15.03 14.38 15.41 11.09 
13.84 15.62 12.08 14.19 15.39 14.22 13.94 
14.63 15.83 15.36 16.12 16.40 15.67 15.22 
15.89 12.21 13.06 13.96 13 . 52
1
13 . 73 14.05 
12.13 14.87 14.71 16.25 13.29 14.25 13 .59 
15.43 14.79 14.49 14.30 14.2-0 14.64 11.67 
14.99 14.33 14.59 15.31 14.14 14.67 11.29 
16.13 16.43 15.27 15.99 14.72 15. 71 14.14 
-- -- -
14.84 15.03 14.62 14.92 14.30 , 14 . 74 13.17 
6 to 15 inches (B) . 
,....; � lO g co C"I 
:,., cii .,.5 .,.5 � i:i.. 0 ::l (l) 0 l'j < 00 I l I J, o5 OD <X) C"I Ill) C"I ,:,:, C"I ell (l) :,., cii .,.5 .... Q � i:i.. (l) ::l ::l (l) I> 
l'j l'j < 00 < 
- - -- --- -- --
18.41 18.39 17 .57 17.63 18.12 
20.30 20.20 19.37 19 .89 19.52 
19.18 20.43 19.76 18.69 19.57 
20.62 21.17 19.21 19.33 19.53 
18.80 19.73 20.75 19.76 19 .83 
15.79 17 .85 15.28 16.15 16.05 
18. 76 19 17 .73 16.21 17. 76 
18.48 19.33 20.15 19.53 19.21 
20.26 18.69 18.67 18.43 18. 75 
22.31 21.68 19.78 20.26 20.92 
- - - - - - - ---
19.29 19.65 18.83 18.69 18.93 
21 to 30 inches (D). 
13.57 13.41 14.44 13.08 13.62 
13.05 14.19 13.54 12.4-6 13.26 
13 13.99 13.56 11.17 12.56 
13.60 11.11 13.96 14.61 13.44 
14.13 13.83 12.60 12.49 13.65 
13.07 10.33 11 . 591 1' . 51 12.71 
14.14 14.57 13.33 13.50 13.83 
14.05 12.92 13.90 14.30 13.37 
14.42 13.44 14.39 14.12 13.53 
13.60 10.89 13.96
1
12 .9:l 13.10 
13.66 12.87 13.53 13.32 13.31 
,) 
, J  
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METEOROLOGICAL CONDITIONS. 
Averages for Periods. 
,;3 ,....; cx5 ,,; 0 
,:,:, G'J G'J ,:,:, 
a:, >, bO .;3 .;3 d � 0. Q ::i a:, 0 >-:, >-:, � en J, I I l I G'J <:O <X) G'J 
G'J G'J ,:,:, G'J 
>, a:, >, bO .;3 ro d � ::i 0. � :::, >-:, � . en 









� :  i5 n : �3 6� :  i1 �� : �2 ii : �3 
Humidity-per cent. 7 :0  a. m. ___ _______ _ _________ _________ _ ___________ 92 .91 87 .31 90 . 35 78 . 50 84 . 96 · ·  1 :20 p. m .  --------- --------- ------- - - - ----·-· ·---- ·  85 .06 66 .91  72 . 27 66 . 44 65 . 73 
6 :00 p. m. ________________________ _________________ 82 . 77 62 .41  74 .03 63 . 32 77 . 28 
SOIL TEMPERATURE. 
Averages jor Periods. 
,;3 ,....; cx5 .,.; 0 
G'J ,:,:, G'J G'J ,:,:, 
a:, >, bO .;3 .;3 d 3 0. Q ::i ::i a:, 0 >-:, >-:, � en 
I I l I ,J, <:O <X) G'J G'J G'J G'J ,:,:, G'J 
>, a:, >, bO .;3 ro d 3 :::, 0. � ::i >-:, � en -----------·-------- -- - - -- - - --
Suspended ·--------------· -- --------- ------· - ---- --------- ·-··-- - - - ··--···-- --···----
Surface __________ .. _________________________________ ····-··· ··----·--------------------
1 inch __ ·-·· ··------------- --------- --··············--·- ·---·------·---------------------
2 inches----------- --------------------··-····------· ·----····-- -·-···---·-----·-······-
4 inches ____________________ ------·--------------·--______ -········ ··-··----------------
1 foot ····--·-··--·-----·--·-··-----·------·---------·----------- _________ ----------- ··--
2 feet _____________________ ...... -. -·-····- --- ----------------· -----. - ---- - -----· --------· --
3 feet···-··-·- -------- --- - ·----------···--- ······--- ___________________________ .... · _____ _ 
4 feet_··· - - ·-----· --·------- - ------ ·-------- --------- ·-··-·--· ·---·· ·-·-·-·----· ·-------· 
5 feet _______________ ...... ····--·-· ____________________ ···-··· - -........ ·····---- ________ _ 
70 . 60 78 . 27 
71 .82 76 . 25 
67 . 70 81 . 37 
72 .02 82 .95 
71 . 37 84 .21 
59 . 45 69 . 48 
56 . 08 65 . 13 
53 . 13 61 . 34 
50 . 72 58 . 12 
48 . 73 56 
70 . 80 72 . 46 54 . 87 
71 .61 71.60 57 . 71 
72 .47 71 . 66 59 . 55 
74 72 . 53 58 . 84 
75 74 . 66 57 .53 
65 . 64 64 . 58 54 . 01 
63.95 63 . 23 55 . 32 
61 .90 61 . 52 55 .82 
59 .89 59 . 76 55 . 56 
58 . 50 58 . 66 55 . 48 
It is believed that much valuable information may be gained 
from a careful study of these tables. Care should be taken, 
however, not to draw too hasty conclusions from a single year's 
observations , particularly as the season of 1897 was a somewhat 
unusual one as will be seen from the accompanying tables of 
"Meteorological Conditions," The heavy snows of the preced­
ing winter afforded�an abundant supply of soil moisture early 
84 
in the season, the rainfall during May was unusually light, but 
during the remainder of the season it was ample and well dis­
tributed, thus insuring an abundant and even supply of soil 
moisture throughout the season on all the plats and subdivi­
sions. A table of soil temperature is also given. 
) 
) 
) ) 
